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J. Heuser, et al., GSI Report 2013-4 Technical Design Report for the CBM Silicon Tracking System (STS), GSI, Darmstadt, 2013.
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System-level Considerations of the Front-End Readout ASIC in the CBM Experiment from the Power Supply Perspective. Journal of Instrumentation 2017,
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UMC 180 nm CMOS Engineering Run 2016 shared between other CBM chips
Thinning & stealth laser dicing

10 mm x 6.8 mm die size, 288 pads

128 channels + 2 diagnostic channels, Power: 1.1 — 1.3 W/chip

4420 bits of AFE configuration

54400 gates (after triplication), 12600 flops New CSA & reset circuits

Enhanced layout & schematics
Evolution of the STS-XYTER prototype New back-end

Dedicated protocol ;
rsupply pads :: C.J. Schmidt
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Data flow AFE > Channel FIFO > Sorter > 5 output serializers
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Diagnostic / throttling features:

- test hit generator (multi level, separate generator (rate & content control), channel triggering)
- counting of: event missed, channel FIFO almost full

- channel masking & data drop & FIFOs

Physical interface on FEB

- shared, multi-drop, AC-coupled 160 Mbps clock & data lines (downlink)
- individual, AC-coupled, 320 Mbps (uplink)
- STS-HCTSP Protocol: fully synchronous, 8b/10b encoding, optimized for STS application, novel link synchronization technique,

lossless data compression
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K. Kasinski, R. Szczygiel, W. Zabolotny, J. Lehnert, C.J. Schmidt, W.F.J. MUller,
A protocol for hit and control synchronous transfer for the front-end electronics at the CBM experiment, NIM A 835 (2016) 66—73.
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FRONT-END

Test results:
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Measured waveforms
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Measured effective discriminator offset spread (128 channels)
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AGH

« STS/MUCH-XYTER2 ASIC was developed and fabricated

« Chip is an evolution of STS-XYTER full-size prototype with major improvements

« Optimized for silicon microstrip-based STS detector
sensor — microcable — ASIC — power co-design

» Readout option for MUCH GEM sensors

* More, extensive tests are currently in progress
« tests with GEMs @ VECC, India
« characterization @ GSI, Darmstadt, Germany
* beam test @ COSY, Juelich, Germany
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